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$\sum_{l=1}^{n}(-1)^{l}\xi^{i_{1}i_{2}\cdots i_{m}j_{l}}\xi^{j_{1}j_{2}\cdots j_{l}\cdots j_{n}}\wedge$









Pfaffian $(1, 2, \cdots, 2N)$
$(1, 2, \cdots, 2N)=\sum\pm(i_{1}, i_{2})(i_{3}, i_{4})\cdots(i_{2N-1}, i_{2N})$ , (2)
$\{(i, j)|1\leq i<j\leq 2N\}$
$Nt$ $(i_{1}, i_{2}),$ $(i_{3}, i_{4})$ , $\cdot$ . ., $(i_{2N-1}, i_{2N})$ $i_{\mu}\neq i_{\nu}$ for $\mu\neq\nu$
$\pm=sign(_{i^{1_{1}}}i^{2_{2}}\ldots i_{2N}2N)$
$(1, 2, 3, 4)=(1,2)(3,4)-(1,3)(2,4)+(1,4)(2,3)$ .
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$(i, j)=-(j, i)$ for $i>i,$ $(i, i)=0$
\langle ( \langle
$(1, 2, \cdots, 2N)$ )
$jr$ Pfaffian
$(1, 2, \cdots, i, \cdots,j, \cdots, 2N)=-(1,2, \cdots,j, \cdots, i, \cdots, 2\Lambda^{T})$ . (3)
$(1, 2, 3, 4)=(1,2)(3,4)-(1,3)(2,4)+(1,4)(2,3)$ ,
$(1, 2, 4, 3)=(1,2)(4,3)-(1,4)(2,3)+(1,3)(2,4)$ ,
$\overline{\Vert}$
$-(3,4)$
. . $(1,2,3,4)=-(1,2,4,3)$ .
p- Pfaffian $0$
$(1, 2, \cdots, i, \cdots, i, \cdots, 2N)=0$ . (4)
Pfaffian Pfaffian (2) $i_{1},$ $i_{2}$ ,
. . ., $i_{2N}$ $2N$
$(1, 2, \cdots, 2N)=\sum_{i=1}^{2N-1}(i, 2N)((i, 2N)$ \emptyset ).
$(i, 2N)$ $\sum\pm(i_{1}, i_{2})\cdots(i_{2N-3}, i_{2N-2})$
$\{(k, l)|1\leq k<l\leq 2N-1, k, l\neq i\}$ $N-1$ $i_{\mu}\neq i_{\nu}$
for $\mu\neq\nu$
Pfaffian $(1, 2, \cdots,i\cdot\cdot 2N-1)\wedge,\cdot$, $(-1)^{i-1}$
$(1, 2, \cdots, 2N)=\sum_{i=1}^{2N-1}(-1)^{i-1}(i, 2N)(1,2, \cdots,i\cdot\cdot 2N-1)\wedge,\cdot,$ , (5)
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$i_{\mu}=(1,2, \cdots, M, i_{1}, i_{2}, \cdots, i_{\mu})$ , $M+\mu$ : even, (6)
$\xi$ \mbox{\boldmath $\tau$} Pfaffian Pl\"ucker (1)
$\sum_{l=1}^{L}(-1)^{l}(a_{1}, a_{2}, \cdots, a_{K}, b_{l})(b_{1}, b_{2}, \cdots,b_{l}\cdots, b_{L})\wedge\rangle$
$+ \sum_{k=1}^{K}(-1)^{k}(a_{1}, a_{2}, \cdots,\wedge a_{k}, \cdots, a_{K})(b_{1}, b_{2}, \cdots, b_{L}, a_{k})=0$ ,
$K,$ $L$ : odd, (7)
(5)
$\sum_{l=1}^{L}(-1)^{l}\sum_{k=1}^{K}(-1)^{k-1}(a_{k}, b_{l})(a_{1}, a_{2}, \cdots,\wedge a_{k}, \cdots, a_{K})$
$\cross(b_{1}, b_{2}, \cdots,b_{l},\cdot, b_{L})\wedge.$.
$+ \sum_{k=1}^{I\zeta}(-1)^{k}\sum_{l=1}^{L}(-1)^{l-1}(b_{l}, a_{k})(a_{1}, a_{2}, \cdots,\wedge a_{k}, \cdots, a_{K})$





$a_{1}=1,$ $a_{2}=2,$ $\cdots,$ $a_{M}=M$ ,
$a_{M+1}=i_{1},$ $a_{M+2}=i_{2},$ $\cdots,$ $a_{M+m}=i_{m}$ ,
$b_{1}=1,$ $b_{2}=2$ , $\cdot$ . . , $b_{M}=M$ ,
$b_{M+1}=j_{1},$ $b_{M+2}=j_{2)}\cdots,$ $b_{M+n}=j_{n}$ ,
(4) $k,$ $l=1,2,$ $\cdots,$ $M$ $(a_{1}, a_{2}, \cdots, a_{K}, b_{l})$ ,
$(b_{1},b_{2}, \cdots, b_{L},a_{k})$ $0$ (7)
$\sum_{l=1}^{n}(-1)^{l}(1,2, \cdots, M, i_{1}, i_{2}, \cdots, i_{m},j_{l})$
$\cross(1,2, \cdots, M,j_{1},j_{2}, \cdots,j_{l},\cdot,j_{n})\wedge.$.
$+ \sum_{k=1}^{m}(-1)^{k}(1,2, \cdots, M, i_{1}, i_{2}, \cdots,i_{k},\cdot, i_{m})\wedge.$.
$\cross(1,2, \cdots, M,j_{1},j_{2}, \cdots,j_{n}, i_{k})=0$,
(6) $\xi$ (1) Pfaffian
(1)
$M=2N-2,$ $m=3,$ $n=1,$ $i_{1}=2N-1,$ $i_{2}=2N$ ,
$i_{3}=2N+1,$ $j_{1}=2N+2$
$(1, 2, \cdots, 2N-2,2N-1,2N, 2N+1,2N+2)(1,2, \cdots, 2N-2)$
$=(1,2, \cdots, 2N-2,2N-1,2N)(1,2, \cdots, 2N-2,2N+1,2N+2)$
$-(1,2, \cdots, 2N-2,2N-1,2N+1)(1,2, \cdots, 2N-2,2N, 2N+2)$
$+(1,2, \cdots, 2N-2,2N-1,2N+2)(1,2, \cdots, 2N-2,2N, 2N+1),$ $(8)$
(3) $M=2N-$
1, $m=2,$ $n=2,$ $i_{1}=2N+2,$ $i_{2}=2N+3,$ $j_{1}=2N,$ $j_{2}=2N+1$
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$(1, 2, \cdots, 2N-1,2N+1,2N+2,2N+3)(1,2, \cdots, 2N-1,2N)$
$-(1,2, \cdots, 2N-1,2N, 2N+2,2N+3)(1,2, \cdots, 2N-1,2N+1)$
$+(1,2, \cdots, 2N-1,2N, 2N+1,2N+3)(1,2, \cdots, 2N-1,2N+2)$



















$= \partial_{x_{k}}\sum\pm(i_{l_{1}}, i_{l_{2}})(i_{l_{3}}, i_{l_{4}})\cdots(i_{l_{2N-1}} , i_{l_{2N}})$
$= \sum\pm\{(\partial_{x_{k}}(i_{l_{1}}, i_{l_{2}}))(i_{l_{3}}, i_{l_{4}})\cdots(i_{l_{2N-1}}, i_{l_{2N}})$
$+(i_{l_{1}}, i_{l_{2}})(\partial_{x_{k}}$ $(i_{l_{3}} , i_{l_{4}}))\cdots(i_{l_{2N-1}} , i_{l_{2N}})$
$+\cdots$
$+(i_{l_{1}}, i_{l_{2}})(i_{l_{3}}, i_{l_{4}})\cdots(\partial_{x_{k}}$ $(i_{l_{2N-1}} , i_{l_{2N}}))\}$
$= \sum\pm\{(i_{l_{1}}+k, i_{l_{2}})(i_{l_{3}}, i_{l_{4}})\cdots(i_{l_{2N-1}} , i_{l_{2N}})$
$+(i_{l_{1}}, i_{l_{2}}+k)(i_{l_{3}}, i_{l_{4}})\cdots(i_{l_{2N-1}} , i_{l_{2N}})$
$+(i_{l_{1}}, i_{l_{2}})(i_{l_{3}}+k, i_{l_{4}})\cdots(i_{l_{2N-1}} , i_{l_{2N}})$
$+(i_{l_{1}}, i_{l_{2}})(i_{l_{3}}, i_{l_{4}}+k)\cdots(i_{l_{2N-1}}, i_{l_{2N}})$
$+\cdots$
$+(i_{l_{1}}, i_{l_{2}})(i_{l_{3}}, i_{l_{4}})\cdots(i_{l_{2N-1}}+k, i_{l_{2N}})$
$+(i_{l_{1}}, i_{l_{2}})(i_{l_{3}}, i_{l_{4}})\cdots(i_{l_{2N-1}} , i_{l_{2N}}+k)\}$
$= \sum\pm\sum_{\iota’=1}^{2N}((i_{l_{1}}, i_{l_{2}})(i_{l_{3}}, i_{l_{4}})\cdots(i_{l_{2N- 1}} , i_{l_{2N}})^{-}C^{\backslash }\backslash i_{\iota/}$
$i_{\nu}+k\ell C$ )
$= \sum_{\iota’=1}^{2N}\sum\pm((i_{l_{1}}, i_{l_{2}})(i_{l_{3}}, i_{l_{4}})\cdots(i_{l_{2N- 1}} , i_{l_{2N}})$ $i_{\nu}$
$i_{L/}+k$ K )
$= \sum_{\nu=1}^{2N}(i_{1}, i_{2}, \cdots, i_{\nu}+k, \cdots, i_{2N})$ .
(11) (3), (4) $\tau=(1,2, \cdots, 2N)$
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$\partial_{x_{1}}\tau=(1,2, \cdots, 2N-1,2N+1)$ ,
$\partial_{x_{1}}^{2}\tau=(1,2, \cdots, 2N-1,2N+2)+(1,2, \cdots, 2N-2,2N, 2N+1)$ ,
$\partial_{x_{2}}\tau=(1,2, \cdots, 2N-1,2N+2)-(1,2, \cdots, 2N-2,2N, 2N+1)$,
$\partial_{x_{1}}^{3}\tau=(1,2, \cdots, 2N-1,2N+3)+2(1,2, \cdots, 2N-2,2N, 2N+2)$
$+(1,2, \cdots, 2N-3,2N-1,2N, 2N+1)$ ,
$\partial_{x_{1}}\partial_{x_{2}}\tau=(1,2, \cdots, 2N-1,2N+3)$
- $(1, 2, \cdots, 2N-3,2N-1,2N, 2N+1)$ ,
$\partial_{x_{3}}\tau=(1,2, \cdots, 2N-1,2N+3)-(1,2, \cdots, 2N-2,2N, 2N+2)$
$+(1,2, \cdots, 2N-3,2N-1,2N, 2N+1)$ ,
Wronski
Pfaffian $\tau$
$(1, 2, \cdots, 2N-1,2N+1)=\partial_{x_{1}}\tau$ ,
$(1, 2, \cdots, 2N-1,2N+2)=\frac{1}{2}(\partial_{x_{1}}^{2}+\partial_{x_{2}})\tau$ ,
$(1, 2, \cdots, 2N-2,2N, 2N+1)=\frac{1}{2}(\partial_{x_{1}}^{2}-\partial_{x_{2}})\tau$ ,
$(1, 2, \cdots, 2N-1,2N+3)=\frac{1}{6}(\partial_{x_{1}}^{3}+3\partial_{x_{1}}\partial_{x_{2}}+2\partial_{x_{3}})\tau$,
$(1, 2, \cdots, 2N-2,2N, 2N+2)=\frac{1}{3}(\partial_{x_{1}}^{3}-\partial_{x_{3}})\tau$ ,








$\tau_{2N}=(1,2, \cdots, 2N)$ $ff_{\mathfrak{X}}$ $u=$








$\det(a_{ii)_{1\leq i,j\leq N}}$ Pfaffian $($ 1, 2, $\cdot$ . . , $2N)$ $(i, j)=0$ for





[1] , ( , 1992).
